Following a Geometrical Brownian Motion extension into an Irrational fractional Brownian Motion model, we re-examine agent behaviour reacting to time dependent news on the logreturns thereby modifying a financial market evolution. We specifically discuss the role of financial news or economic information positive or negative feedback of such irrational (or contrarian) agents upon the price evolution. We observe a kink-like effect reminiscent of soliton behaviour, suggesting how analysts' forecasts errors induce stock prices to adjust accordingly, thereby proposing a measure of the irrational force in a market.
Under the EMH, agents not following the GBM strategic investment advice are called irrational agents. This behavior is not recommended because it is usually "concluded" that the agents would lose money in the long run because of their irrationality, being way off any understanding on how the market evolves. Becker [5] contends that such agents do not (rationally) intend to maximize their profit! whence, in modern language, their utility function. Prechter [6] believes that such agents ride social mood waves, are following emotions, have an irrational behavior, … whence are irrational, -yet, they are rational without knowing so. Of course, agents can be switching between two trading behaviors, like informed vs. liquidity traders [7] . In fact, previously, De Long et al. [8] already analysed the impact of noise traders in the financial markets. Their findings pointed out that the so called irrational behaviors of traders are the main instigators of price volatility in the market, whence acting to the advantage of other groups of investors! Thus, it might be acknowledged that such so called irrational behaviors determine fluctuations in the movements of prices away from the fundamental/intrinsic value [9] .
Nevertheless there is some evidence that these irrational agents might be able to obtain higher than average returns (see Brock and Hommes in [10, 11] for an appropriate discussion). To use "noise", fractional Brownian motion with a Hurst coefficient,
, rather than the classical Brownian motion, has been demonstrated indeed to be very useful for investor strategies [12] [13] [14] [15] [16] . These strategies are "very rational", apparently paradoxical, but, on the contrary, much thought of. Some part of the paradox, should be distinguished from so called "irrational expectations", popularized through irrational exuberance [17] .
To describe the irrational behavior of agents, a so called bounded rationally confident agent model is usually mimicked [18] . It implies an awareness threshold determining the level to which an agent puts a confidence weight. This necessarily "non-linear model" leads to features like avalanches, bubbles, etc. [19, 20] . Of course, we do not claim that these features are only (or even mainly) due to irrational agents nor to irrational behaviors.
It has been argued that markets are not inherently rational, "but are driven by fear and greed". Lo [21, 22] has argued that rational and irrational behavior are "opposites sides of the same coin" and an evolutionary approach can be applied so as to reconcile "market efficiency with behavioral alternatives". Considering this, Lo [21] pointed out that labeling of investors who do not follow the EMH as irrational investors is inappropriate; a more accurate term for them should be "maladaptive". This provided some motivation to develop the adaptive wave alternative for option pricing model [23] .
Bearing in mind that the markets are driven by fear, greed and impatience, a different way can be considered within a more direct stochastic (and to a large extent non adaptive) function as introduced in the GBM evolution equation for the share prices [1] . In the following, in Section II, we re-explain this new model and the new stochastic function theoretical origin. Section III interprets the financial return evolution and inherently explains the modelling of the irrational behaviour of the market. Section IV elucidates how the irrational behaviour of the market can be considered as a non adaptive "psychological soliton" of the financial markets. Beside in so doing proposing a measure of the irrational force component in a market, further directions in related research are outlined.
II. The model.
Of course, there can be a debate on what is to be considered as rational or irrational behaviour, as briefly outlined in Section I through a few references. In line with the Efficient Market Hypothesis, we attribute rational behaviour of the markets to the notion that the market price incorporates all information rationally and instantly. Thereafter, the irrational component has to be introduced.
Let us start with the usual financial log-returns definition
where µ is the average return and t ε is assumed to be normally independently distributed (NID) with zero mean and constant variance σ (a "white noise "), within the underlying assumptions of the error term in the EMH. The above equation can be written as
in which t Z is a random number, drawn from a standardised normal ("Gaussian") distribution and !" is a small time step. This equation is deployed to model returns distributions based on the Geometric Brownian Motion (GBM), e.g. see Peters [24] or Paul and Baschnagel [25] . However, the distribution of returns generated from this GBM model does not match the distribution of historic returns data which often show leptokurtosis [26, 27] . Motivated by an experimental paper due to Dhesi et al. [26] , Dhesi et al. [1] added a function of the random number t Z weighted by the mean and an extra parameter !, in order to describe the returns distribution through
thereby leading indeed to a much better fit to the log-return distributions, in particular in the peak and the tails: see [1] . This modified specification is important as this endogenously generates a distribution which is not arbitrarily exogenously imposed, but demands to choose the appropriate realisation of ( ) f Z , that is leptokurtic and hence is appropriate for the returns distributions.
Therefore, this modelling process suggests ways to describe irrational behaviour in finance: details are provided in section III. It should be noticed that only the normally distributed t Z innovation appears in the model, in contrast to e.g. the numerous models of returns distributions using jump diffusion processes which contain normal innovations and Poisson jumps [29] .
The above discrete time evolution of log-returns can be transformed into a stochastic differential equation, by applying Ito's Lemma:
valid when µ!" is small, and where ! ! µ+ 1 2 2 " . Obviously for 0 K = , the GBM is recovered.
After much extensive empirical analysis of historical data on various market indices, Dhesi et al.
To let the reader be aware of the role of the parameters ! !"# ! a few cases are illustrated on Figs. 1-3. Kf Z for c=1. The non trivial behaviour allows us to point to a change in curvature and slope near 0 t Z = , leading to a local minimum and a local maximum. Fig. 2 shows the influence of K for a given c : neither the roots move, nor the local extrema, but their amplitude increases with K. Fig. 3 shows how the extrema and roots move as a function of c. Any reader has observed that for K negative, the function has its local minimum for t Z positive, and its local maximum for t Z negative. They are of equal magnitude in absolute value. Thus, it seems worth to point out here that the feedback of information function, when multiplied by K, is an "irrational feedback" function when K < 0, as further developed in Section III.
III. Financial return evolution interpretation: measuring/modelling the irrational.
Consider for the sake of discussion that Z t corresponds to some financial news or economic information at time particular time t. The feeding parameter to the investor is ( ) c t
Kf Z it gathers
and provides the additional output beyond the GBM at each time step t. Simulations are then performed using the antilog version of Eq. (3) and returns distribution is modelled though aggregation [1] .
We will term ( ) 
